This study explores the differentiated properties of service design in the context of the final value pursued by this methodology, avoiding the interpretation of pending issues to which service design is applied. First, the following were identified as the core properties of service design, differentiated from other design methodologies: "Design Thinking", a creative problem-solving process; "User Experience Value", the pursued goal; "Participatory Design", a practical research methodology; and "Interaction between Users and Providers", the core research scope of pending issues. Second, the study proposed a six-step service design process model based on the interrelationships between these properties. The "problem recognition" step identified a decline in the quality of user experiences and forms a self-awareness of dissatisfaction. Next, the "problem understanding" step conducts multidisciplinary cooperative research on dissatisfaction. Subsequently, the "problem deduction" step determines users' unsatisfied desires through visualization of the core pending issues, and the "problem definition" step performs creative conception activities with problem-solving approaches for the unsatisfied desires. Further, the "problem-solving" step develops service design models, and finally, the "problem-solving strategy check" step confirms the utility of the models in a real-world application.
Introduction
Service design has been attracting increasing attention in recent years as a practical strategy for developing human-centered solutions for contemporary issues that cannot be resolved by pre-existing norms and systems; such issues are found in a wide range of social domains, including urban environments, public services, and medical care. The concept and methodology of service design were validated in the 1990s, and in the 2010s, the process model began to be actively developed by the design industry and academia; however, there is as yet no consensus on a clear definition or scope of service design. According to reports by Mandano Partnership [1] and by the Service Design Research Network in 2013 and 2014 [2] , most agendas handled by service design are "wicked problems" [3] , which refer to atypical and invisible problems generated as a result of complicated relationships between stakeholders. However, the establishment of clear criteria to define the essential properties and process of this methodology is hampered by the mixed-use of diverse research tools for approaching such problems, changeable processes that depend on circumstances, and difficulties in standardizing performances. Considering this, the present study primarily aims to identify the methodological distinctiveness of this concept by analyzing service design in comparison with pre-existing problem-solving methodologies. pays principle". From this perspective, activities such as maintenance, repair, and collection after use, can be performed better by the OEM rather than by a third party. With a focus on customer demands and needs, this is even the case for common products (e.g., household goods) [23] . Table 1 . Comparison between service-dominant logic and goods-dominant logic.
Goods-Dominant Logic
Service-Dominant Logic -
The product itself provides the value the customer desires -Product manufacturing: an activity that helps improve the national economic power -Customer as a co-producer -Provider-centered, focus on improving productivity/efficiency -Value of tangible goods: value is created through the service that concerns the use of the goods -Intangible asset: key for growth based on productivity -Customer as a co-creator of value -Emphasis on the significance of the service value created by the provider-user interface Service refers to additional or other activities aside from products, and is considered to be counterproductive Service value is amplified when, from the customer's point of view, service-user experience increases
Concept of Service Design
The quality and sustainability of service are affected by the loyalty and emotional connection it develops with its users [10] . However, it is difficult to form emotional connections with users because of the "delivery gap" that tends to appear between service providers' intentions for their service and users' perceptions of the service experience. This gap originates from the complexities and perplexities inherent in-service experience [10, [24] [25] [26] . As service experience comprises multiple factors, including particular circumstances, personal reactions, and the surrounding environment, it is difficult to identify the root cause of a delivery gap. However, owing to the need to overcome problems and to design a holistic user experience for the service-provision process, many choose to base their service design on service-dominant logic [25] (see Figure 1 ).
Nowadays, service design is gradually being applied to many social issues and challenges [27, 28] . Further, several studies [29] [30] [31] [32] have discussed the application of service design in public service innovation, such as in the British NHS (National Health Service) Medical System, the American Kaiser Permanente, and the Japanese Emergency Medical System [14] . Moreover, as the economization of services rapidly progresses, it is increasingly applied to all industries as a methodology for upgrading services [33] . For example, in the field of academia, the definition of service design slightly differs from that used in industry; nevertheless, commonalities can be found in the following areas: (1) it follows a design-thinking process, which involves seeking alternatives through collecting and sharing ideas; (2) it intensively analyzes the relationships between stakeholders and encourages them to make interventions; (3) by employing a comprehensive research method, it visualizes the tangible and intangible services that customers experience, and uses this to improve customers' experience value. Regarding service design-related activities, Table 2 shows the main characteristics of management consulting and service design, while Table 3 presents the chief characteristics of product design and service design. Here, it is notable that there is a paradox within the elements of the service design property, as it states that service is "invisible" and "intangible", yet "able to present visual results". Considering this, service design caould be defined as a holistic problem-solving journey that involves interpreting intangible problems as visible phenomena and overcoming them.
Based on the aforementioned studies and definitions, the following could be considered the distinctive characteristics of service design methodology: (1) the foundation is "design thinking", which is a creative problem-solving process [33] [34] [35] [36] [37] [38] [39] [40] [41] ; (2) the ultimate goal is "user experience value" [11, [42] [43] [44] [45] ;
(3) the practical research method is "participatory design" [3, 46] ; and (4) the key research scope is "the interface between users and providers" [47] [48] [49] . visible phenomena and overcoming them.
Based on the aforementioned studies and definitions, the following could be considered the distinctive characteristics of service design methodology: (1) the foundation is "design thinking", which is a creative problem-solving process [33] [34] [35] [36] [37] [38] [39] [40] [41] ; (2) the ultimate goal is "user experience value" [11, [42] [43] [44] [45] ; (3) the practical research method is "participatory design" [3, 46] ; and (4) the key research scope is "the interface between users and providers" [47] [48] [49] . Figure 1 . Background of the emergence of service design (Source: Tukker and Tischner [50] ). 
Distinctive Nature of Service Design Methodology

Creative Problem-Solving Process: Design Thinking
There are conceptualizations of design thinking; for example, it has been defined as the "transfer of the organization's design philosophy into design activities and outputs" [51, 52] or a set of formal design methods necessary for finding, brainstorming, and prototyping [52, 53] . These diverse conceptualizations of design thinking still co-exist [52, [54] [55] [56] [57] ; however, it is generally perceived as a creative method of problem-solving. Buchanan [37] highlighted the usefulness of design thinking for solving wicked problems, referring to it as a new way of thinking that could help advance human sciences. Moreover, Dziersk [40] defined design thinking as a repeatable process employing unique and creative techniques which yield guaranteed results, while Lockwood [58] argued that it provides an entrepreneurial mindset and paradigm to people and organizations that engage in projects. Further, Mager [33] described it as a creative problem-solving method that incorporates diverse aspects and allows users to continually make improvements to company structures, strategies, and projects. Aside from these views, design thinking has also been described as a tool that improves previous methodologies through exploration and expression [59] , and as a strategy for visualizing problems and seeking timely solutions [39] . One of the most cited and precise definitions of design thinking is given by Brown [35, 36, 60] : "Design thinking is a discipline that uses the designer's sensibility and methods to match people's needs with what is technologically feasible and what a viable business strategy can convert into customer value and market opportunity".
In the field of educational practice, Androutsos and Brinia [34] asserted that design thinking "leads students-through an artful and experiential way of thinking and doing-to be much more creative and innovative" as well as "more responsible by allowing them . . . ownership of the creation process". Different elements of the application of design thinking are mentioned in the literature: mindset, team, diversity, process, tools, and environment [35, 36, 41, 53, 59, [61] [62] [63] [64] [65] [66] . Brown [36] presented the following three stages of design thinking methodology: inspiration, ideation, and implementation. In the style of design thinking advocated by Stanford-which follows the order of empathizing, define, ideate, prototype, and test-the testing and revising of ideas is repeated until an optimal result is derived, which designers recognize by using their sensitivity and intuition, as well as various research tools.
In the marketing field, design thinking is perceived as a series of paradigms for improving business. According to Martin [41] , using design thinking as a strategic tool is the most suitable method for business management, as it allows administrative minds and creative ideas to co-exist (see Figure 2 ). Design thinking generates creative ideas by harmoniously converging logical and analytical thinking with intuitive thinking, without manipulating the mind [38] . In addition, it outperforms the general verification method because of its abductive reasoning that combines the merits of deductive and inductive logic; moreover, it pre-establishes the inclusive inference concept that "it could be anything" and looks for solutions through logical inference [41] . The reason for its good performance in this regard is that new ideas or insight cannot be proven prior to the occurrence of a problem and can only be justified after the actual occurrence (see Table 4 ). The design-thinking approach to problems facilitates an accurate definition of the problem to be solved; in other words, it allows fundamental access to problems. This is useful for deriving user-empathetic solutions in domains where a clear identification of problems is difficult, which could be the case with complex social agendas. 
Ultimate Goal: User Experience Value
In marketing and design, the experience is an important concept for understanding users. In "The Entertainment Economy", Wolf [68] stated that the age of tangible and physical products has shifted to the age of entertainment experience and hands-on experience; additionally, Schmitt [69] asserted that the highest criterion for customers to judge a certain brand is the level of satisfying experience they receive in regard to the service, brand, and design in question [11] . Pine and Gilmore [70] emphasized that companies should endeavor to provide unique user experiences by distributing products and services that are differentiated from those of their competitors. Meanwhile, Hassenzahl and Tractinsky [42] explained that user experience depends on users' internal conditions, such as their tendencies, expectations, motivations in a series of circumstances, and systems; in contrast, experience in design concerns "value and satisfaction for users". Shedroff [44] considered users' general experiences regarding consumption to comprise a sensory interface of thje product, system, and service, through which a person has experiences on both physical and cognitive levels; further, he also emphasized the importance of widening users' experiences by providing them with optimal environments. Norman [71] described user experience as the ultimate value provided to users, including all sensory processes that a user undergoes while using products and services. Therefore, the interface between a user and his or her environment influences the user's experience. Figure 3 illustrates the concept of user experience in these two domains. occurs, the user's emotion instantly changes based on an external stimulus, such as the service provider's attitude, language type, or facial expressions; Russell [75] described such changing emotions as "circumflex of emotions" [76] (see Figure 5 ). According to him, the entire range of subtle and mysterious emotional changes that a user experiences at various moments when receiving a service appears to be complicated and unclear when the interface of the user and their environment is considered. This is the reason that service design is considered to have the characteristics of "holistic experience design", transcending customer experience design. User experience in service design refers to the emotional property of service created at user touchpoints, which can be considered to represent the moment users encounter products outside of the product environment [72, 73] . Using a four-stage user experience model, Roto, Law, Vermeeren, and Hoonhout [43] classified the characteristics of user experience over time as follows: anticipated user experience, momentary user experience, episodic user experience, and cumulative user experience (see Figure 4 ). Of these, the most important stage is "momentary user experience", which manifests in a collection of subtle changes in emotions at the moment a service is encountered [74] . Once service experience is acquired, when the next momentary service experience occurs, the user's emotion instantly changes based on an external stimulus, such as the service provider's attitude, language type, or facial expressions; Russell [75] described such changing emotions as "circumflex of emotions" [76] (see Figure 5 ). According to him, the entire range of subtle and mysterious emotional changes that a user experiences at various moments when receiving a service appears to be complicated and unclear when the interface of the user and their environment is considered. This is the reason that service design is considered to have the characteristics of "holistic experience design", transcending customer experience design. 
Practical Research Method: Participatory Design
Participatory design includes research, projects, and systems in which users actively participate during the service design process [77] . This participatory design is similar to Rittel's [3] participatory design process because it uses visual tools for problem-solving, and encourages democratic discussion and collaboration based on multi-disciplinary collaboration and mutual understanding (see Figure 6 ). The characteristics of service design, such as contextual and multi-disciplinary research and co-creation, are based on this form of participatory design (see Figure 7) ; this is because service design requires a flexible environment in order to adjust to spatial and temporal limitations, as well as to the unexpected behaviors and opinions of stakeholders during the research process, where in-depth user observation takes place. This participatory design is closely related to open innovation. According to Silva and Leitao [78] , innovation is not something intermittent that happens by chance, nor is it something resulting from the action of a single agent. Kline and Rosenberg [79] insist that innovation is the result of an interactive process between the firm and their surrounding environment. For Dahlander and Gann [80] , the interaction between organizations is fundamental, since no organization can innovate in isolation and must connect with different partners in order to acquire ideas and resources from the surrounding environment, namely, new ways to access talent, new results from intellectual property, innovative technology to license or spread, or even new forms of collaboration on different geographical bases [81] . These views are based on the fact that open innovation takes place when various factors in the environment, including users as well as stakeholders, are actively involved in the problem. In addition, it explains the close relationship between participatory design and open innovation.
In the context of open innovation, Leitão [81] presents a business model entitled: Open innovation bridge-Tangram model, the ultimate goal of which is to renew business innovation capacity. This business model consists of internal factors (A1), linking factors (A2), internal R&D activities (B3), external R&D activities (B4), strategic competition (C5), critical elements of transactional structure (D6), and business innovation capacity (E7). The Tangram model identifies the critical elements of the transitive structure of open innovation business models. Hence, this study will consider the resources of this model in the problem-solving service design platform model. Figure 8 shows an example of a participatory design project called project [RED] [46] , which was an endeavor to create a public service project in the UK. In summary, "participation" in problem-solving is related to user value. In particular, participatory design in service design is an activity that creates mutually shared value, as it involves collaborations with experts and stakeholders that transcend the active participation of users. In other words, it is the most advanced form of problem-solving for users, in that users do not stop attempting to solve the problem once they are satisfied with the unilateral service, but instead try to discover the essence of the problem by analyzing the internal movement.
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Scope of Key Research: Interaction between Users and Providers
Service design concerns all service-related phenomena that involve interactions between users, providers, and stakeholders within the service domain. Therefore, subtle changes in emotions that occur while providing services are also a research target. This is because emotional feedback 
Service design concerns all service-related phenomena that involve interactions between users, providers, and stakeholders within the service domain. Therefore, subtle changes in emotions that occur while providing services are also a research target. This is because emotional feedback between users, providers, and stakeholders over numerous touchpoints could influence the quality of the service and eventually determines the user experience value [49] (see Figure 9 ). Bitner [47] described the interface between service users and providers as the main criterion for service evaluation. Further, after considering the action of implementing service within service environments, Bitner, Ostrom, and Morgan [82] classified service into self-service, interpersonal service, and remote service. In addition, Chang [48] stated that exchanges within holistic service systems occur in two ways: between the service user and the provider, and between the service environment and service experience. At this point in the process, the service provider implements the service-delivery process, while the service environment utilizes products, tools, techniques, physical locations, etc. as mediums of mutual exchange. Users evaluate the quality of service and the level of satisfaction by considering the service process and the physical environment provided by the service providers; thus, the interface between the service user and provider is a key research area in that it influences users' holistic service experience value. 
Characteristics of the Service Design Process
Most problems addressed through service design relate to the domains in which the subjective perceptions of humans intervene to a significant degree. Thus, the processes established by the design industry and academia slightly differ from each other. However, there is some commonality, in that user experience is improved through a repeatable process of collecting and dispersing ideas depending on circumstance. Table 5 shows a list of the main processes that could be summarized into three steps: (1) careful observation of user experience; (2) visual design of services; and (3) presentation of service components and models (see Figure 10 ). Step 1 entails interviewing stakeholders and analyzing the service-delivery environment and process to establish the goal of the project; Step 2 concerns understanding the flow of customer service at each service touchpoint and developing related ideas; and Step 3 involves developing the discovered idea into an actual prototype and completing a final manual. The significance of this process lies in developing a system that is beneficial to user experience rather than focusing on determining the value of goods. In other words, the service design process is a continuous effective record that builds on "momentary user experience" and entails a process of transforming perception and behavior into solutions to problems. On the one hand, the analysis of the process of PPS development was carried out considering the four-phase conventional design process proposed by Hubka and Eder [83] and Pahl and Beitz [84] as a reference scheme and, as shown Table 5 , consisting of the following phases: Ideation and Task Analysis, Conceptual Design, Embodiment Design, and Validation and Release [85] . 
Most problems addressed through service design relate to the domains in which the subjective perceptions of humans intervene to a significant degree. Thus, the processes established by the design industry and academia slightly differ from each other. However, there is some commonality, in that user experience is improved through a repeatable process of collecting and dispersing ideas depending on circumstance. Table 5 shows a list of the main processes that could be summarized into three steps: (1) careful observation of user experience; (2) visual design of services; and (3) presentation of service components and models (see Figure 10 ). Step 1 entails interviewing stakeholders and analyzing the service-delivery environment and process to establish the goal of the project; Step 2 concerns understanding the flow of customer service at each service touchpoint and developing related ideas; and Step 3 involves developing the discovered idea into an actual prototype and completing a final manual. The significance of this process lies in developing a system that is beneficial to user experience rather than focusing on determining the value of goods. In other words, the service design process is a continuous effective record that builds on "momentary user experience" and entails a process of transforming perception and behavior into solutions to problems. On the one hand, the analysis of the process of PPS development was carried out considering the four-phase conventional design process proposed by Hubka and Eder [83] and Pahl and Beitz [84] as a reference scheme and, as shown Table 5 , consisting of the following phases: Ideation and Task Analysis, Conceptual Design, Embodiment Design, and Validation and Release [85] . Figure 10 . Basic structure of the service design process and its implications.
Proposal of the Problem-Solving Service Design Platform Model
A problem-solving service design platform can be proposed based on the distinctive nature of service design methodology, as Figure 11 shows. This model comprises the following six steps: identifying a problem (Recognize), understanding the problem (Discover), deducing the problem (Deduce), defining the problem (Define), solving the problem (Develop), and testing the problem- Figure 10 . Basic structure of the service design process and its implications.
A problem-solving service design platform can be proposed based on the distinctive nature of service design methodology, as Figure 11 shows. This model comprises the following six steps: identifying a problem (Recognize), understanding the problem (Discover), deducing the problem (Deduce), defining the problem (Define), solving the problem (Develop), and testing the problem-solving strategy (Deliver). First, the "Recognize" step entails self-realization concerning dissatisfaction and the decrease in the quality of user experience. Second, the "Discover" step involves collaborative and contextual research. Third, the "Deduce" step comprises the discovery of unmet desires by visualizing the current problems. Fourth, the "Define" step encourages creative insight through analysis. Fifth, the "Develop" step consists of designing a service model that reflects the previous findings. Finally, the "Deliver" step checks the feasibility of applying the solution in real-life by analyzing the feedback obtained from the prototype. These steps are associated with the stages of the Tangram model; the steps of "Recognize" and "Discover" could be identified by internal factors and linking factors. The next steps, "Deduce" and "Define", could be accomplished through internal R&D activities and strategic competition. The final stages, "Develop" and "Deliver" can be completed with critical elements of transactional structure and business innovation capacity. The recognition of the problem regarding customer experience and service touchpoint takes place at the touchpoint of 'user experience value' and 'participatory design.' Next, a human-centered problem approach is implemented at the touchpoint of 'participatory design' and 'interaction between users and providers.' Lastly, stakeholders' benefits are created at the touchpoint of 'user-provider interface' and 'user experience value.' When these processes are successfully implemented, participants can understand the problem-solving strategy, validate the usefulness of service design, and grow to trust this methodology, resulting in an improvement in the user experience value, which is the ultimate goal of the project. touchpoint takes place at the touchpoint of 'user experience value' and 'participatory design.' Next, a human-centered problem approach is implemented at the touchpoint of 'participatory design' and 'interaction between users and providers.' Lastly, stakeholders' benefits are created at the touchpoint of 'user-provider interface' and 'user experience value.' When these processes are successfully implemented, participants can understand the problem-solving strategy, validate the usefulness of service design, and grow to trust this methodology, resulting in an improvement in the user experience value, which is the ultimate goal of the project. 
Conclusions
The goal of utilizing service design originates from diverse environments and backgrounds, such as the process of producing goods, organization structure, the re-designing of the industry system, and the improvement of public service. However, the primary goal essentially relates to the use of the human-centered problem-solving methodology to improve the user experience value based on design thinking. Through this process, a service designer proposes an optimal solution, designing visual alternatives for obscure problems, and encouraging participants' interventions. Service design is therefore useful to the aspect of human value beyond the perspective of business innovation or economic usefulness. The present study is limited in that it examined previous studies to investigate the essential characteristics of service design and methodological distinctiveness. Nevertheless, it is significant in its identification of the characteristics of service design that are distinctive from other designs. It went beyond establishing the concept of service design to develop a design platform for problem-solving. A follow-up study will examine the Figure 11 . Problem-solving service design platform model: Three-dimensional drawing.
The goal of utilizing service design originates from diverse environments and backgrounds, such as the process of producing goods, organization structure, the re-designing of the industry system, and the improvement of public service. However, the primary goal essentially relates to the use of the human-centered problem-solving methodology to improve the user experience value based on design thinking. Through this process, a service designer proposes an optimal solution, designing visual alternatives for obscure problems, and encouraging participants' interventions. Service design is therefore useful to the aspect of human value beyond the perspective of business innovation or economic usefulness. The present study is limited in that it examined previous studies to investigate the essential characteristics of service design and methodological distinctiveness. Nevertheless, it is significant in its identification of the characteristics of service design that are distinctive from other designs. It went beyond establishing the concept of service design to develop a design platform for problem-solving. A follow-up study will examine the usefulness of the proposed service design platform model by applying it to an actual project. The successful confirmation of the usefulness of this model will have positive implications for the field of service design.
